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ABSTRACT 


This report provides ichthyoplankton and associated station 
and tow data from California Cooperative Oceanic Fisheries 
Investigations (CalCOFI) cruises conducted off California and 
Baja California in 1961. It is the eleventh report in a_ series 
that presents these data for all biological-oceanographic CalCOFI 
surveys from 1951 to the present. A total of 953 stations was 
occupied during 4 quarterly multivessel cruises over a_ survey 
area which extended from Pt. Reyes, California to Cape San 
Lazaro, Mexico and seaward to several hundred miles. The data 
are listed in a series of 6 tables; the background, methodology, 
and information necessary for interpretation and quantitative 


analysis of the data are presented in an accompanying text. All 
pertinent station and tow data, including volumes of water 
strained and standard haul factors, are listed in the first 
table. Another key table lists, by station and month, 
standardized counts of each of the 141 larval fish categories 
identified from survey samples. This and previous and 


subsequent reports make the CalCOFI ichthyoplankton and station 
data available to all investigators and serve as guides to the 
newly developed computer data base. 


INTRODUCTION 
This report, the eleventh of a series, provides 
ichthyoplankton and associated station and tow data from 


California Cooperative Oceanic Fisheries Investigations (CalCOFT) 
joint biological-oceanographic survey cruises conducted in 1961. 
This program was initiated in 1949, under the sponsorship of the 
Marine Research Committee of the State of California, to study 
the population fluctuations of the Pacific sardine (Sardinops 
Sagax) and the environmental factors that may play a role in such 
fluctuations. CalCOFI, known as the California Cooperative 
Sardine Research Program from 1949 to 1953, was made up of 
representatives of the South Pacific Fisheries Investigations 
(SPFI) of the U.S. Fish and Wildlife Service [now the La Jolla 
Laboratory, National Marine Fisheries Service (NMFS)], the 
Scripps Institution of Oceanography (SIO), the California 
Department of Fish and Game (CDFG), the California Academy of 
Sciences (CAS) and the Hopkins Marine Station of Stanford 
University. The first three of these agencies supplied ships and 
personnel to conduct the sea _ surveys. NMFS processed the 
plankton samples and analyzed the ichthyoplankton from them. SIO 
processed and analyzed the hydrographic samples and measurements 
and also analyzed invertebrate groups from the plankton samples. 


The boundaries, station placement, and sampling frequency 
for the CalCOFI survey area were based on the results of joint 
biological and oceanographic cruises conducted by NMFS and SIO 
during 1939-41. Those cruises were designed to collect sardine 
eggs and larvae and associated hydrographic data over the entire 
areal and seasonal spawning range of the’ species. On these 
survey cruises, plankton tows were made to 70 m, a depth which 


encompassed the vertical distribution of sardine eggs and larvae. 
Wide-ranging joint biological and oceanographic survey cruises 
were resumed in 1949 with sardine as the focus; however, an 
increasing interest in other biological components resulted in 
the deepening of standard tows to 140 m in 1951. This marked the 
beginning of truly quantitative ichthyoplankton sampling on 
CalCOFI surveys. 


Data resulting from CalCOFI surveys in 1961 have been 


published in a number of forms. Hydrographic data (Univ. of 
Calif., SIO, 1961, 1962) and zooplankton volumes (Smith, 1971) 
were presented in standard formats. Distributional maps of 
larvae of 5 taxa taken on CalCOFI surveys during 1961 are 
presented in the cCalCOFI Atlas series: northern anchovy 
(Engraulis mordax), Kramer and Ahlstrom, 1968; jack mackerel 


(Trachurus symmetricus) and Pacific hake (Merluccius productus), 
Ahlstrom, 1969; Pacific sardine (Sardinops sagax), Kramer, 1970; 
rockfish (Sebastes spp.), Ahlstrom et al., 1978. Distribution 
and abundance data for northern anchovy and Pacific sardine 
larvae from 1951 to 1964 were summarized by Ahlstrom (1966). 


A computer data base for eggs and larvae of sardine and 
anchovy, for larvae of hake, jack mackerel and Pacific mackerel 
(Scomber japonicus), and for eggs of Pacific saury (Cololabis 
saira) was established in 1969. The development of a data base 
for other fish larvae is a complex undertaking because competency 
of identification has evolved steadily over the past 38 years. 
We began the task of producing a CalCOFI ichthyoplankton data 


base and associated data report series in 1983. All available 
original records for 1961 were subjected to an extensive 
verification and editing process to produce this’ report. This 
with previous (Ambrose et al., 1987a, b, c; Sandknop et al., 


1987a;\b?) Stevens ctoal: /*1987a, bb, °cP Sumida et al.7 1987a, h) 
and subsequent reports make the cCalCOFI ichthyoplankton and 
station data available to all investigators and serve as guides 


to the computer data base. The data base will be modified when 
additional errors are discovered and when composite taxa from the 
earlier years are reidentified. These reports are the 


fundamental reference documents against which subsequent changes 
in the data base can be compared. 


SAMPLING AREA AND PATTERN 


Beginning in 1961, CalCOFI survey cruises were made at 
quarterly intervals. A total of 953 stations included in this 
data base was occupied on 4 quarterly cruises, with an average of 
238 stations per cruise (range 229-243). Coverage of the survey 
station pattern varied among cruises and the entire survey area 
was not covered on any single cruise (Figures 1-6, Table 1). The 
pattern covered on most cruises was from line 60 to 140 with each 
cruise extending over 2 months. In the hydrographic data reports 
for 1961L°(Univy® Of*Cabif.; SiO, 719617 1962) “both menths are used 
to designate each cruise (6101-02, 6104-05, 6107-08, 6110-11); 


however, only the first month of occupancy is used to identify 
cruises in the ichthyoplankton data base and reports. 


Stations off northern California (lines 40-57) were not 
occupied in 1961. The area off central California (lines 60-77) 
was surveyed on all cruises. The area between Pt. Conception, 
California and Pt. San Juanico, Baja California (lines 80-137) 
was surveyed on all cruises and on Cruise 6110 coverage extended 
South Sto: Silane? 140% Offshore coverage was more extensive than 
during previous monthly surveys with station lines extending 
secaward= to station 9200" on Janes 60;,") 70, SO “and90) om ‘ali 
cruises, a distance of approximately 600-700 miles offshore. 
Typically, coverage on other lines extended to station 90 (ca. 
160-260) *“miles® offshore)” “or station’ 120" (ca. 270-360" miilies 
offshore). 


Three vessels were employed on these cruises: the Black 
Douglas and Hugh M. Smith of NMFS and the Horizon of SIO. The 
Black Douglas and Horizon were used on all cruises, and the Hugh 
M. Smith was used on one cruise (Univ. of Calif., SIO, 1961, 
1962). 


SAMPLING GEAR AND METHODS 


The standard CalCOFI net ysed Eom, 19495 to W969 had) ay am 
diameter mouth opening (0.785 m“ area) and an overall length of 
about 5 m. The net was constructed of 30xxx gauze, a heavy duty 
grade of silk bolting cloth, with a mesh size of 0.55 mm after 
shrinkage. The last 40 cm of the cone and the cod end were 
constructed of 56xxx grit gauze which had a mesh size of 0.25 mm 
after shrinkage. The net ring was fastened to a short 3-lead 
bridle connected to several meters of line which attached to the 
towing cable by a clamp. A current meter was suspended in the 
center of the net mouth to measure volume of water filtered (see 
Kramer et al., 1972, for further details). 


The standard tow from 1951 through 1968 was an oblique haul 
to 140 m depth (to 15 m of the bottom in shallow areas) designed 


lealcoFI lines (Figure 7) are arranged perpendicular to the 

coastline and extend from the Canadian border (line 10) to below 
Cape San Lucas, Baja California (line 157). Stations were 
established on the basis of a perpendicular to line 80 (off Pt. 
Conception) at a point designated as station 60. Stations were 
plotted seaward and shoreward from station 60 on each line. 
Cardinal CalCOFI lines (those ending in "0") are 120 miles apart 
and usually bracket two ordinal lines (ending in "3" or "7"), so 
that lines are 40 miles apart over most of the pattern. Cardinal 
stations are 40 miles apart and typically these are separated by 
a station number ending in "5" so that stations are 20 miles 


apart out to station 90 on most lines. Stations are placed at 
closer intervals near the coast and islands to accommodate these 
features (see Kramer et al., 1972 for further details). 


to. filter a constant amount of water per depth interval (ca. 
3m-/m of depth) over the vertical range of most ichthyoplankters. 
Hauls were made at a ship speed of 1.5-2.0 knots and initiated by 
clamping the net line to the towing cable with the 45 kg terminal 
weight about 10-15 m below the surface. The net was lowered to 
140 m depth by paying out 200 m of wire over a 4 minute period 
(35 m of depth/min.). After fishing at depth for 30 seconds, the 
net was retrieved at 20 m/min. (14 m depth/min.). The angle of 
stray of the towing cable was recorded every 30 seconds and 
maintained at 45° (+ 3°) by adjusting the ship speed and course. 
After reaching the surface, the net was washed down and the 
samples preserved in 5% formalin buffered with sodium borate. 
Flowmeter readings were made at the beginning and end of each 


tow. Detailed descriptions of gear and methods are given by 
Ahlstrom (1953), Kramer et al. (1972), and Smith and Richardson 
(1977). 


LABORATORY PROCEDURE 


Laboratory processing began with the determination of a 
displacement volume for each sample (methods described in Staff, 
SPE HO53) sande Kramer jet wala, el917/2))r- Zooplankton volumes 
(including ichthyoplankton) of samples collected in 1961 are 
presented graphically in Smith (1971). 


Sorting involved the removal of ichthyoplankton from the 


sample and identification and separation of: eggs and larvae of 
Pacific sardine and northern anchovy; larvae of Pacific hake; and 
eggs; of . Pacific saury: Usually, each sample was_ sorted 
completely; however, some of the samples were fractioned into 
aliquots using a Folsom plankton splitter (McEwen et al., 1954) 
pEIer “to sorting: Several criteria“ were used to determine 
whether a sample was fractioned: typically, samples containing 


an abundance of thaliacians and coelenterates and exceeding 150 
ml in total plankton volume were fractioned (to 50% or 12.5%) to 
approximate a reduced volume of 50 ml for sorting; samples with 


an excessive quantity of fish eggs and/or larvae were 
occasionally fractioned to expedite the sorting process in order 
to meet scheduled deadlines. If the identified fraction of an 


aliquot yielded rare or interesting species of fish larvae, the 
remaining fraction was frequently sorted and identified with the 
intent of finding additional specimens. Aliquot percentages for 
fractioned samples from 1961 are listed in Table 1 under the 
"Percent Sorted" column; 1.3% of the samples collected in 1961 
were fractioned. 


A "standard haul factor" (SHF) was calculated for each tow 
to make them comparable and allow estimations of areal abundance. 
This factor adjusts the number of eggs or larvae in a haul to the 


2bersonal communication, James R. Thrailkill, National Marine 
Fisheries Service, Southwest Fisheries Center, La Jolla, CA. 


number in 10 m? of water strained per meter of depth fished. Ibse 
the vertical distribution of the species has been encompassed 


then the adjusted value is equivalent to the number under 10 m2 
of sea surface. The SHF is calculated for each haul by the 
formula: 


SHF = 10) D 
V 


where D = depth of haul = cosine of the average angle 
of stray of the towing cable multiplied by 
cable length (m) 


V = total volume of water (m?) strained 
during the haul 


Wo IR 0. Bl Ose 


where R = total number of revolutions of the current 
meter during the haul 


a = area (m) of the mouth of the net 


p = length of column of water (m) needed to 
produce one revolution of the current 
meter. 


Tow depth, volume of water strained, and standard haul factor are 
listed in Table 1 for each tow taken during 1961. Detailed 
descriptions of factors involved in calculating these values are 
presented in Ahlstrom (1948), Kramer et al. (1972), and Smith and 
Richardson (1977). 


IDENTIFICATION 


Identification of ichthyoplankton species beyond those 
separated during the sorting process was carried out by a 
separate group of specialists. Ontogenetic stages of fishes are 
inherently difficult to identify and this is further complicated 
by the large number and diversity of species which contribute to 
the ichthyoplankton of the California Current region. Most 
identifications were accomplished by establishing ontogenetic 
series on the basis of morphology, meristics, and pigmentation 
and then identifying these series by relating them to known 
metamorphic, juvenile, or adult stages with overlapping features 


(Powles and Markle, 1984). A total of 139 taxa was identified 
for 1961, with 84 taken to species, 29 to genus, 20 to family, 
and 6 to order or suborder. Beginning in 1961, larvae in the 


families Paralepididae and Labridae were identified to genus or 
species. 


The task of producing a reliable and equitable 
ichthyoplankton data base required extensive procedures to 
verify, correct, and edit the original identifications. The 


primary data source was the original identification sheets (see 
Kramer et al. 1972, for examples); however, a critical resource 
used in all phases of this process was the CalCoFI 
ichthyoplankton collection in which the samples are archived. 

Throughout the course of CalCOFI ichthyoplankton studies, samples 
have been identified to the lowest taxon possible. In reviewing 
these identifications for the data base, our approach has been 
conservative and we have preserved those identifications and 
counts which we could confirm, while correcting as many of the 


errors as possible. After computer entry, taxonomic errors and 
inconsistencies in the data base were corrected and the most 
obvious identification errors were corrected. Our current 


knowledge of ichthyoplankton techniques coupled with a precise 
understanding of the development of identification competency in 
the program over the years allowed us to critically judge the 
historical records. Identifications were changed to different 
taxa, lumped to a higher taxonomic category, or given a more 
precise taxonomic name. In some cases, identifications of a 
taxon were inconsistent among cruises in a year. These records 
were made equitable by lumping to the higher taxonomic category 
to avoid biases that could result alg) quantitative 
misinterpretations. 


Next, statistical, seasonal, and geographic outliers were 
identified, employing a series of graphic summaries and listings. 
Examination of geographic outliers proved to he especially 
effective because of our accumulated knowledge of species 


distributions. In the course of examining samples for these 
outliers, other identification errors were discovered and 
eventually all taxa were scrutinized to some extent. Lastly, 
certain taxa were reexamined in all samples for the entire 
CalCOFI time series. These taxa were selected because of their 
commercial, ecological, phylogenetic, or zoogeographic importance 
or because taxonomic confusion was at the ordinal level. The 


foliowing is a list of the taxa for 1961 which received special 
attention, with explanations and caveats intended to aid in 
quantitative interpretations: 


Anguilliformes - tentative and sporadic identifications to family 
or lower taxon lumped to order. 


Sardinops sagax - all specimens south of line 120 checked for 
misidentification of Opisthonema spp. 


Engraulis mordax - some nearshore samples of small E. mordax may 
contain other anchovy genera which could not be 
differentiated. 


Nansenia spp. - all specimens checked and identified as N. 
candida or N. crassa; all specimens of these species near 
their range boundaries checked. 


Bathylagus spp. - includes small and/or disintegrated specimens 
of Bathylagus or Leuroglossus stilbius. 


Stomiiformes - all specimens identified to genus or species; 
residuals are small, poorly preserved or unavailable 
specimens. 


Vinciguerria lucetia - specimens taken seaward of station 100 
checked for misidentification of V. poweriae; some V. 
poweriae may remain in V. lucetia samples from these 
stations because small larvae of the two species could not 
be differentiated; sporadic identification of V. poweriae 
began in 1961. 


Sternoptychidae - tentative and sporadic identifications of 
hatchetfishes to genus were lumped to family. 


Bathophilus spp. - all specimens checked. 

Eustomias spp. - specimen checked. 

Photonectes spp. - all specimens checked. 

Tactostoma macropus - all specimens checked. 

Paralepidae - all specimens examined and identified to species. 


Scopelarchidae - tentative and sporadic identifications to genus 
lumped to family. 


Lampanyctus spp. - tentative and sporadic identifications to 
species lumped to genus. 


Lampanyctus regalis - underrepresented because of inability to 
differentiate small larvae (<5 mm) from those of other 
species of the genus; counts may include other species of 
the genus because of difficulty in identifying larvae of 
this large and complex genus. 


Lampanyctus ritteri - comment for L. regalis applies to this 
species. 

Stenobrachius leucopsarus - all specimens south of line 120 
checked. 


Triphoturus mexicanus - all specimens seaward of station 100 
checked for misidentification of T. nigrescens. 


Triphoturus nigrescens - all specimens checked. 


Diogenichthys atlanticus - all specimens at margins of range 
checked. 


Diogenichthys laternatus - all specimens at margins of range 
checked. 


Electrona rissoi - recognition of this species was inconsistent 
and others may be included in Protomyctophum crockeri or 
Myctophidae. 


Hygophum spp. - all specimens reidentified to species; residuals 
are small, poorly preserved or unavailable specimens. 


Hygophum atratum - all specimens checked. 
Hygophum reinhardtii - all specimens checked. 


Protomyctophum crockeri - some samples on northern lines may 
contain P. thompsoni, which was not identified originally. 


Ophidiiformes - this category did not exist originally and 
ophidiiform larvae were included in "Otophidium", 
"Zoarcidae", and "blenny"; "Zoarcidae" is a yet unidentified 
ophidiiform species; all "Otophidium" and "blenny" were 
reexamined and the former included Ophidion scrippsae, 
Chilara taylori and other ophidiiform taxa (moved to order) ; 
"blenny" contained O. scrippsae, C. taylori, and other 
ophidiiform taxa in addition to true blennioids. 


Trachipteridae - tentative and sporadic identifications to genus 
were lumped to family. 


Melamphaes spp. - all identifications ascribed to Melamphaidae 
were reexamined and assigned to genus (Melamphaes, 
Poromitra) or species (Scopelogadus bispinosus, Scopeloberyx 
robustus); larvae originally identified as Melamphaes spp. 
were not reexamined and this category may contain other 
melamphaid genera. 


Cottidae - all specimens checked. 
Oxylebius pictus - all specimens checked. 
Zaniolepis spp. - all specimens checked. 


sebastes spp. - category may contain other scorpaenid genera, 
particularly in samples south of line 120. 


Blennioidei - this is the residual of the completely reexamined 
"blenny" category, which also contained various misidenti- 
fied ophidiiforms, and is now restricted to members of 
northern stichaeioid families and true blennioids (other 
than Hypsoblennius spp.) in the southern part of the 
pattern). 


Labridae - all specimens originally identified to family were 
reexamined and assigned to genus (Halichoeres spp.) or 
species (Oxyjulis californica, Semicossyphus pulcher). 


Chromis punctipinnis - all specimens south of line 120 checked. 


Howella brodiei - all specimens checked; originally identified as 
Apogonidae; in this report we list H. brodiei in the family 
Apogonidae for convenience, recognizing that its systematic 
affinities are not resolved. 


Seriola lalandi - all specimens checked. 

Girella nigricans - all specimens checked. 
Medialuna californiensis - all specimens checked. 
Caulolatilus princeps - all specimens checked. 


Sciaenidae - tentative and sporadic identifications to genus 
lumped to family. 


Scombridae - all larvae identified to this family or constituent 
taxa (except Scomber japonicus) were reexamined and 
reassigned; residuals are small, poorly preserved or 
unavailable specimens. 


Peprilus simillimus - this category may be underrepresented and 
additional specimens may be in Sciaenidae or the 
unidentified category. 


Pleuronectiformes - all specimens of this category (originally 
called "flatfish") were examined and reidentified; residuals 
are small, poorly preserved or unavailable specimens. 


Citharichthys spp. - all larvae identified to species were lumped 
to genus except C. stigmaeus; category includes larvae of 
Etropus spp. 


Citharichthys stigmaeus - includes larvae larger than ca. 4.5 mm; 
smaller larvae are in Citharichthys spp. 


Paralichthys spp. - all specimens of this genus were examined and 
most were assigned to P. californicus or xXystreurys 
liolepis. 


Xystreurys liolepis - originally misidentified as Paralichthys 
californicus; all specimens reidentified. 


Glyptocephalus zachirus - all specimens examined. 


Hypsopsetta guttulata - specimens were originally identified as 
Pleuronichthys spp. 


Lepidopsetta bilineata - specimen checked; originally identified 
as Psettichthys melanostictus. 


Microstomus pacificus - all specimens examined. 


Pleuronichthys spp. - all larvae of this genus and constituent 
species were examined and assigned to species; residuals are 
small, poorly preserved or unavailable specimens. 


Psettichthys melanostictus - all specimens examined. 


COMPUTER ENTRY AND EDITING 


Each taxon on the original identification sheets was given a 
3-digit code based on the list of codes in Haight et al. (1979). 
Taxon codes and counts from these sheets were keypunched by 
cruise and station, along with pertinent station and tow data and 
entered into the VAX 11/780 computer at the University of 
California, San Diego, Computing Center. After entries were 
completed for an entire year, print-out listings of taxa and 
counts on each station were compared with the original data 
sheets to eliminate keypunch errors. Next, data in the file were 
cross-checked with data on an existing file which contained: 
station and tow data; numbers of eggs of sardine, anchovy, and 
saury; numbers of larvae of sardine, anchovy, hake, jack 
mackerel, and Pacific mackerel; total number of fish eggs; and 
total number of fish larvae. 


Discrepancies in ichthyoplankton data in these two files 
were corrected by inspecting original records from the sorting 
laboratory, the original ichthyoplankton identification sheets, 
and the samples themselves. Station and tow data discrepancies 
between the two files were corrected by reviewing ships' logs and 
deck tow sheets, original records from the sorting laboratory, 
cruise announcements, publications, header information on the 
ichthyoplankton identification sheets, and station plots 
generated for each cruise. Eventually all station and tow data 
were checked by comparing these sources. 


The corrected ichthyoplankton data base was then examined 
statistically and outliers were found and checked as _ above. 
Distributional plots were then prepared for each taxon and these 
were checked by reviewing the data sources mentioned above and by 
examining archived specimens. A listing of each taxon by station 
(Table 4) was produced, which became the primary document for 
subsequent checks. Misidentifications found in geographic 
outlier checks and other misidentifications and data problems 
discovered in the course of examining archived samples resulted 
in several iterations of Table 4. Finally, totals in Table 4 
were checked against annual summaries of incidence and abundance 
(Tables 2 and 3). Ecological analyses of the data were conducted 
concurrently with editing procedures and provided cross-checks 
that allowed correction of errors. 
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SPECIES SUMMARY 


Larvae of northern anchovy (Engraulis mordax) represented 
50.9% of all fish larvae taken on CalCOFI cruises during 1961 and 
numbered five times as many as the gonostomatid Vinciguerria 


lucetia, the next most abundant species with 10.3% of the total 
fanyace ((hablesgar2), sa S))ir These species ranked ist and 3rd, 


respectively, in numbers of occurrences. The third most abundant 
species, the myctophid Triphoturus mexicanus, constituted 5.7% of 


all larvae and ranked 2nd in occurrence. Larvae of Sebastes 
spp., a composite of about 70 species, ranked 4th in abundance 
(4.8%) and occurrence. The deepsea smelt Leuroglossus stilbius 


ranked 5th in abundance and 7th in occurrence. Larvae of Pacific 
hake (Merluccius productus) ranked 6th in abundance but only 14th 
in occurrence. The lanternfish Stenobrachius leucopsarus ranked 


7th in abundance and 10th in occurrence. The sanddab genus 
Citharichthys spp. ranked 8th in abundance and occurrence. Jack 
mackerel (Trachurus symmetricus) and the lanternfish 


Ceratoscopelus townsendi ranked 9th and 10th in abundance and 
19th and 16th in occurrence. The 10 top-ranking taxa contributed 
86.9% of all larvae taken during 1961. The remaining 13.1% was 
represented by 139 taxa and the unidentified and disintegrated 
categories. Of the 10 top-ranking taxa 5 were midwater species, 
3 were coastal demersal species or generic groupings, and 2 were 
coastal pelagic species. 


EXPLANATION OF TABLES 


Table 1 - This table lists by cruise the pertinent station and 
tow data for 1961, the volume of water filtered and 
standard haul factor for each tow, the percent of 
sample sorted, and the total numbers of fish eggs and 
larvae. CalCOFI cruises are designated by four digits; 
the first two indicate the year and the second two the 
month. Within each cruise the data are listed in order 
of increasing line and station number (southerly and 
seaward directions); the order of station occupancy is 
shown on the station charts (Figures 2-6). Stations 
are designated by two groups of digits; the first set 
indicates the line and decimal fraction and the second 


set andicates the station on the line. Time is listed 
as Pacific Standard Time at the start of each tow in 
24-hour designation. Methods for determining tow 


depth, volume of water strained, standard haul factor, 
and percent sorted were described in the methods 


section. The values for total fish eggs and larvae 
represent raw counts (unadjusted for percent sorted or 
standard haul factor). Ship codes are as follows: BD, 


Black Douglas; 7HS, Hugh M. Smith ; HO, ‘Horizon. 


Table 2 - This table lists pooled occurrences of all larval fish 
taxa taken during 1961 in ranked order. 


AA 


Table 3 - This table lists pooled counts of all larval fish taxa 
taken during 1961 in ranked order. Numbers are 
adjusted for percent sorted and standard haul factors. 


Table 4 - This table gives numbers of fish larvae for each taxon, 
listed by station and calendar month in which the tow 
was taken. Counts are adjusted for percent of sample 
sorted and standard haul factor. Average values are 
given for stations occupied more than once during a 
month. See Table 1 for station and tow data and Table 
6 for listing of stations with multiple occupancies 
during a month. Multiple occupancies occurred when a 
station was occupied more than once during a_ calendar 
month. The orders are listed in "phylogenetic" 
sequence modified from Nelson (1984). Subtaxa within 
each order are listed alphabetically. Page numbers for 
each taxon are given in the index at the end of the 
report. 


Table 5 - This table is a summary of pooled occurrences of all 
larval fish taxa taken on CalCOFI surveys from 1961 to 
1969. Taxa are listed in the same order as in Table 4. 


Table 6 - List of stations with multiple occupancies in one month 
during 1961. 
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Figure 1. Composite arrangement of diagrammatic charts showing 
areas sampled on each CalCOFI cruise during 1961. 
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TABLE 2. Pooled occurrences of fish larvae taken during CalCOFI 
Cruises in 1961. 


Rank Taxon Occurrences 
al Engraulis mordax 408 
2 Triphoturus mexicanus 407 
3 Vinciguerria lucetia 342 
4 Sebastes spp. Salat 
5 Protomyctophum crockeri 247 
6 Cyclothone spp. 214 
7 Leuroglossus stilbius 202 
8 Citharichthys spp. 186 
9 Disintegrated fish larva 184 

10 Stenobrachius leucopsarus Ly 
ital Myctophidae 165 
WD Tarletonbeania crenularis 160 
13 Lampanyctus ritteri 154 
14 Merluccius productus 72 
1S Ceratoscopelus townsendi 149 
eS Bathylagus wesethi 149 
ILy/ Lampanyctus spp. 148 
18 Unidentified fish larva 147 
19 Trachurus symmetricus 144 
20 Melamphaes spp. al, 
Dali Diogenichthys atlanticus 102 
2? Diogenichthys laternatus 94 
23 Symbolophorus californiensis 82 
24 Diaphus spp. LY 
BS Scopelarchidae 67 
26 Notoscopelus resplendens 59 
Dil Stomias atriventer 58 
28 Bathylagus ochotensis Sy 
29 Sternoptychidae 54 
29 Diogenichthys spp. 54 
3} i Lampadena urophaos 58 
Bill Sardinops sagax 58 
33 Citharichthys stigmaeus 50 
33 Lestidiops ringens 50 
35 Idiacanthus antrostomus 48 
36 Myctophum nitidulum 46 
37) Tetragonurus cuvieri 45 
38 Hygophum reinhardtii 39 
39 Icichthys lockingtoni 38 
40 Lyopsetta exilis 32 
41 Gobiidae Bal 
42 Notolychnus valdiviae 29 
42 Nansenia crassa 29 
44 Chauliodus macouni 28 
44 Sciaenidae 28 
46 Trachipteridae Dil 
46 Hygophum atratum 27 
48 Scomber japonicus 26 
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TABLE 2. 


Rank 


(eonE*s) 


Taxon 


Chiasmodontidae 
Hippoglossina stomata 
Oxyjulis californica 
Paralichthys californicus 
Brama spp. 

Gonichthys tenuiculus 
Synodus spp. 
Argentina sialis 
Bathylagus spp. 
Scopelogadus bispinosus 
Symphurus spp. 
Howella brodiei 
Ophidiiformes 
Scopelosaurus spp. 
Ceratioidei 

Parophrys vetulus 
Poromitra spp. 
Lampanyctus regalis 
Halichoeres spp. 
Microstoma microstoma 
Stomiiformes 

Chilara taylori 
Clinidae 
Hypsoblennius spp. 
Cottidae 

Scorpaena spp. 
Cololabis saira 
Serranidae 
Pleuronichthys verticalis 
Trichiuridae 
Prionotus spp. 
Notolepis risso 
Aristostomias scintillans 
Nansenia candida 
Cyclopteridae 
Sebastolobus spp. 
Loweina rara 
Gempylidae 

Sarda chiliensis 
Tactostoma macropus 
Anguilliformes 
Photonectes spp. 
Oxylebius pictus 
Sphyraena argentea 
Syngnathus spp. 
Semicossyphus pulcher 
Girella nigricans 
Bathylagus pacificus 
Seriola lalandi 
Bathophilus spp. 
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Occurrences 
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TABLE 2. 


Rank 


(((exoyme 5 }) 


Taxon 


Diplophos taenia 
Pleuronichthys ritteri 
Etrumeus acuminatus 
Hygophum spp. 
Stemonosudis macrura 
Triphoturus nigrescens 
Scopeloberyx robustus 
Medialuna californiensis 
Macrouridae 
Caulolatilus princeps 
Ichthyococcus spp. 
Pleuronichthys spp. 
Macroramphosus gracilis 
Gobiesocidae 

Electrona rissoi 
Chromis punctipinnis 
Scorpaenichthys marmoratus 
Scombridae 

Agonidae 

Vinciguerria poweriae 
Exocoetidae 
Centrobranchus spp. 
Pleuronichthys coenosus 
Ophidion scrippsae 
Glyptocephalus zachirus 
Gonostomatidae 

Sudis atrox 

Peprilus simillimus 
Pleuronectiformes 
Microstomus pacificus 
Zaniolepis spp. 
Porichthys spp. 
Psettichthys melanostictus 
Macropinna microstoma 
Evermannellidae 
Blennioidei 
Scomberomorus spp. 
Lepidopsetta bilineata 
Xystreurys liolepis 
Icosteus aenigmaticus 
Hypsopsetta guttulata 
Pleuronichthys decurrens 
Eustomias spp. 
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Occurrences 
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TABLE 3. Pooled numbers of fish larvae taken during CalCOFI 
cruises in 1961. Counts are adjusted for percent of 
sample sorted and standard haul factor (see text). 


Rank Taxon Count 
dl Engraulis mordax 97385 
2 Vinciguerria lucetia 19801 
3 Triphoturus mexicanus 10892 
4 Sebastes spp. 9142 
5 Leuroglossus stilbius 8129 
6 Merluccius productus 7017 
i Stenobrachius leucopsarus 5022 
8 Citharichthys spp. 3362 
9 Trachurus symmetricus 2953 
10 Ceratoscopelus townsendi 2620 
1p) Cyclothone spp. 2254 
12 Sardinops sagax 1933 
13 Tarletonbeania crenularis 1709 
14 Diogenichthys laternatus 1292 
15 Myctophidae 1228 
16 Protomyctophum crockeri 1189 
17, Bathylagus wesethi ARIES )3 
18 Lampanyctus ritteri 1106 
ig Lampanyctus spp. 879 
19 Unidentified fish larva 879 
21 Disintegrated fish larva 857 
22 Diogenichthys atlanticus 753 
23 Diaphus spp. 681 
24 Melamphaes spp. 594 
25 Symbolophorus californiensis 487 
26 Diogenichthys spp. 452 
27 Notoscopelus resplendens 363 
28 Idiacanthus antrostomus 360 
29 Lampadena urophaos 319 
30 Bathylagus ochotensis 307 
Shab Scopelarchidae 289 
32 Citharichthys stigmaeus 252 
33 Sciaenidae 243 
34 Synodus spp. 23:2 
35 Stomias atriventer 216 
36 Sternoptychidae 209 
SH) Tetragonurus cuvieri 200 
38 Hygophum reinhardtii 190 
39 Oxyjulis californica 185 
40 Lestidiops ringens 7) 
4l Lyopsetta exilis 176 
42 Scomber japonicus 162 
43 Icichthys lockingtoni 57 
44 Myctophum nitidulum 156 
45 Notolychnus valdiviae 141 
46 Nansenia candida ial 
47 Prionotus spp. 108 
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TABLE 3. 


(Goniee) 


Taxon 


Hygophum atratum 
Argentina sialis 
Nansenia crassa 
Bathylagus spp. 
Chauliodus macouni 
Hippoglossina stomata 
Paralichthys californicus 
Sarda chiliensis 
Gobiidae 

Symphurus spp. 
Trachipteridae 
Ophidiiformes 
Chiasmodontidae 
Trichiuridae 
Tactostoma macropus 
Gonichthys tenuiculus 
Brama spp. 

Scorpaena spp. 
Howella brodiei 
Scopelosaurus spp. 
Cottidae 

Etrumeus acuminatus 
Scopelogadus bispinosus 
Halichoeres spp. 
Serranidae 

Sphyraena argentea 
Ceratioidei 
Lampanyctus regalis 
Poromitra spp. 
Parophrys vetulus 
Hypsoblennius spp. 
Cololabis saira 
Clinidae 
Cyclopteridae 
Bathylagus pacificus 
Photonectes spp. 
Syngnathus spp. 
Chilara taylori 
Aristostomias scintillans 
Microstoma microstoma 
Notolepis risso 
Stomiiformes 
Pleuronichthys verticalis 
Sebastolobus spp. 
Bathophilus spp. 
Loweina rara 
Anguilliformes 
Semicossyphus pulcher 
Hygophum spp. 


Sul 


TABLE 3. (Cont.) 


Rank Taxon 

OF, Seriola lalandi 

OW Gempylidae 

97 Medialuna californiensis 

100 Triphoturus nigrescens 

100 Scopeloberyx robustus 

100 Scorpaenichthys marmoratus 

103 Oxylebius pictus 

103 Diplophos taenia 

103 Caulolatilus princeps 

106 Girella nigricans 

107 Pleuronichthys ritteri 

107 Stemonosudis macrura 

109 Macrouridae 

109 Scombridae 

109 Ichthyococcus spp. 

le Pleuronichthys spp. 

a2. Ophidion scrippsae 

LN Chromis punctipinnis 

Ly Electrona rissoi 

a2 Agonidae 

UB, Vinciguerria poweriae 

Ia Macroramphosus gracilis 

AS Scomberomorus spp. 

120 Gonostomatidae 

120 Gobiesocidae 

Lay Sudis atrox 

122 Pleuronichthys coenosus 

122 Zaniolepis spp. 

122 Glyptocephalus zachirus 

122 Peprilus simillimus 

122 Centrobranchus spp. 

22 Microstomus pacificus 

122 Exocoetidae 

130 Pleuronectiformes 

eye Eustomias spp. 

eS ai! Evermannellidae 

ih Xystreurys liolepis 

igeyl Hypsopsetta guttulata 

eal Pleuronichthys decurrens 

136 Psettichthys melanostictus 

136 Icosteus aenigmaticus 

136 Blennioidei 

136 Porichthys spp. 

136 Macropinna microstoma 

136 Lepidopsetta bilineata 
Total 
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TABLE 4. (cont.) 


Leuroglossus stilbius (cont.) 


STATION JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEP. ocT. NOV. DEC. 
120.0 45.0 = 0.0 = = 15.6 = Died = = = 0.0 = 
120/10) 1557.0 = 0.0 = = 6.3 = 0.0 = = = 0.0 = 
120.0 60.0 = 0.0 5 = 27.8 = 0.0 = = = 0.0 = 
123)-0) 37/10 = 2.8 = = 5.4 = 0.0 = = = 0.0 = 
123.0 42.0 = 8.8 = = 873 = 0.0 = = = 0.0 = 
12370) 4570 = 0.0 = = 55.0 = 0.0 = = = 0.0 = 
UZ 30m 5 0/20 = 0.0 = a 32.0 = 0.0 = = = 0.0 = 
U7 oO Seo = 0.0 = = 5.3 = 0.0 = = = 0.0 = 
27,30) 4.0)0 = 6.5 = = 58.4 = 0.0 = = = 0.0 = 
P20 45.10 = 0.0 = 3 12.6 = 0.0 = = = 0.0 = 
27210 50/50 = 0.0 = = 13.0 = 0.0 = = = 0.0 = 
¥30°0) 35.0 = Tad = = 35.4 = 0.0 = = = 0.0 =; 
130.0 40.0 = 35 = = 15.6 = 0.0 = = = 0.0 = 
33:10) 3.010 = 2.6 = = 0.0 = 0.0 = = = 5 = 
330) 35/10 = 9.8 = = TESS = 0.0 = = = 0.0 = 
133.0 40.0 = 0.0 = = SVS3 = 0.0 = = > = a 
133.0 45.0 = 0.0 = = 3272 = 3.0 = = = 0.0 = 
133/30) 500 = 0.0 = = al) = 0.0 = = = 0.0 = 
USI ot 6 {0) = 0.0 = S 5.8 = 0.0 = = = 0.0 = 
13710) 30/10 = 2.6 = = 2.8 = 0.0 = = a 0.0 = 
PSO SD \<10 = 8.6 = = 6.9 = 0.0 = = = 0.0 = 
137.0 40.0 = 4.7 = = 3.0 = 0.0 Ss = = 0.0 = 


STATION JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEP. ocT. NOV. DEC. 
60.0 90.0 0.0 = = 0.0 = = 0.0 = = Bos} > = 
60.0 200.0 0.0 = = 4.6 = = 0.0 = = 0.0 = = 
70.0 120.0 0.0 a = 0.0 = = 5 = = 0.0 = = 
70.0 200.0 0.0 o = 0.0 = = 0.0 = = 1.8 = = 
80.0 200.0 Pes 3) = = oe = = 0.0 oe is 0.0 = = 
90.0 180.0 0.0 = = Bad) = = 0.0 = = 0.0 > 5 
90.0 200.0 0.0 = = AoW) = = 0.0 = = 0.0 = = 
Sy val) = 0.0 = 0.0 = = Soll = = 0.0 = = 

H0350) 50/50 = 0.0 = 0.0 = = 3.0 = = 0.0 > = 

130.0 60.0 = 0.0 = = 0.0 = 2.8 = = = 0.0 = 
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TABLE 6. List of stations which were occupied twice in one month 
during 1961. 


Station Month 
120.0 40.0 5 
120.0 40.0 7 


162 


INDEX 


This index  Jq'sts* taxa aneluded in Table 4 with their 
numbers. 


INpYo LILIES RONCHNDIEY oS cighocomaiel 6 O10 od Gon OIG OmnO UO Oncol Gat CHONG 5 /d1010 GS 
Clupeiformes 
Clupeidae 
EAEUMCUSMACUMUNAGUGS Meenerctekerre ls) hell ele eile Gi'eelicusieve ene) oie ate 
Selachlinaans (SEWED GodgodooOUoOMo UO OOOe sieiener eel os Si Glo 
Engraulidae 
FAG EAMES MOTGAKN (icleue crews Se ese e Se.6 ors ie 6 eho = 8) S106 8.078 
Salmoniformes 
Argentinidae 
Mice aienine! GigwliS oa60g00005 eahensichietcereueucts Sisiets ace Seine é 
MUCTOSEOMNAMMNCEOSEOMA wis ce 46 o/s) oe Shehey oh sxee arene Seer epen celal = 
Nansenia candida ....... Bishene: oss loucie Gens, o aeehe, O-ehe.s ies é 
Nansentawerassal fects... ROSS SON OO Se ORO NRC. CoCr a oc cs 
Bathylagidae 
Bachnyaagus SPP ce «se 1 NOOO OOOO OO SOD 50 60000 G06 6 5 
BachivAhagusmOCHOCCIS USI a ercvcnesclene se cieis cieie ensue ete Sreisticyay 
BAGhVLAGUS DACITENCUS ied selec Bio OED ORS KROL ONO.0 spots eas 
Bathylagus wesethi ..... IG It0 Oro OOS 6. ONd 6 DISA OlolididLo 
MeEULOGNOSSUS, (SEI UDIUS) \ sci go) oe sesh eevee os) 8s ae) 3 eseiehier et 8 
Opisthoproctidae 
MacropinnatmiCTOSECOMA! (axb seh. o6, 6 ose case ee es © 0% ee 
Stomii formes <<. ...: Beare. eh erick Sheleneya-srleriey sh eliahey ah ometaner ahere heuer wicae Sanat a} ivak is 
COnOSrOMmMaeuGaG sus.c-c-5 sco chs Gus Sintec esc © es pace See eaves 3 
GV ClOENOMCMSDP Drmmelel cueiciehel che) cel emeiel er enenersns SOOO COOO HOO 6 
Diplopnos eeaentva 5.5.5 55 ts, Seed entiapevexs Rach sich cree charecberer crete 
RCMENVOCOCCUS SPP ees aeeieisecie cece os SBid OOOO! OtoO Orc 
WineClgQuerria’ TuCetT a 252.8 et ces cc. Sarocet ea iohe, tehe a) ei atte 
VaiinenGletar Nas POWELIGC Vis. dc svec ce os) ci 3 a eh a) ohare Oona) sere 
STernNop Ey ChiGdacyye aii), d:2.fic.5 scevenereeee Soro siebehenoreh cv erecene Glatd Cpa ce 
Stomiatoidea 
Chauliodontidae 
Chautliodus macouni \..04- Sra ohalial Gicad-ey chia aver skatayichiaio he Re ccats 
Tdiacanthidae 
TAT ACANENUS, ANEKOSCOMUS) F2ycisy, sve; sores ehexshencloxcrorere oe Suekeests 
Malacosteidae 
Aristostomias scintillans ..... GU SN sWahab Ieuan seRakexePeners 
Melanostomiidae 
Bachopnr lus SPPe <.stecre ee ise ces Bay iarisic: or eene a) orcas) er succes 
HUSCOMT ASMSPPisy \cxcvsyeucnere she doo dodS su skewer evewemsle toner enekonots 
PHhoconeecGes Sppe sacs CO 610066 Bb G0 000006 SGraOd 
TACEOSEONARMACTO DUS mrusrctclensieneie ever eielcuecrens DODO OS Oo OOS 
Stomiidae 
SCOMMAS AGEN VONECCT “ssiNe Aleks cceihete ca cle ee Ce es cae 
Myctophiformes 
Alepisauroidei 
EVeTMannelMiGaewlyTerreia sete cues ene Po bOUD OSC OOOO bao 600.08 
Paralepididae 


163 


page 


Page 


53 


WE 


LESEIGLOPS FINGEHS:, « ssjsyoic Sayed 20 0s ome Rinna s so ein 79 
NOEOTE DES FVSSO! frees. ores sie o's nis © See) Sis aie re 80 
StPeCMOHOSUGLS MACTUTEA: «fa 's, sles le) ~e @isie.e)*@ o0 efelielsle sole 80 
SUG SIA CEOS) Eyiere ei vedee to loka Ne, aie tau eile: © tal el’e, eitae ix enefeiobele teeta te 81 
Chloropthalmoidei 
Notosudidae 
SCOPELOSAUTUS SPP- «20 cswesesssecsssccsseeveecucats 81 
Scopelarchidde tcc secs estes sense ice se «9 6.6 Seine & 81 
Myctophoidei 
MYGEOPHIGAS 666416 645 06 6G eee wa eos Cok mee GORE Mee ayes = 82 
Lampanyctinae 
CeratoscopeluS tOWNSENdL .....cecsersesecsececess 85 
Diapnus: GE. . issn caer sess see ease = ss © oe eee 87 
Lampadena UFOPNAOS ...eeeeere esses cece ccceecccces 88 
LampanyctuS SPP. .-ccecccesessccescccccccccccsees 89 
Lampanyvetus Fegalas 22.2606 ,cean sss Bae assoc oes ss 92 
Lampanyeeus FICCCTA 2.005555 tae seats eansgcaes s 2% 92 
NOtOLYCHNUS VaAlGiVide 2.2 cecececcssesesssescscecs 94 
Notoscopelus resplendenS ....-..+-eeeee esse cccces 95 
Stenobrachius PCUCOPSAEUS: Ss 2% «205% scm os sree ee © > s 96 
TripnGtuUrus MECXICANUS 2% 404,04 035.525%5-5 555 Qa5e ses % 98 
TriphoturuS NIGFESCENS .....seeesesesecresesssces 102 
Myctophinae 
CenGLObranchus SPP. 226. scans a0 2 cn © oe) sees os 102 
DiOGeCRLCHERYS SPP. 2455454645564 Esk a8 566 ae se 103 
DiogenichthyS atlanticuS ..esssssacsesssascessers 104 
Diogenichthys LaternatusS 22.2.0 8 55508555 5stsseaee 105 
BLlGGCEONG FISSOL 56546 % 56644055005 6 E206 oo 2 oe coe 107 
GoniGhthys €enwiculus 1.224404 saae vee eaee cams es 107 
HYGOPAUM SPPs .sssvesssssssssessesesssesesss bess’ 107 
Hygophum atratum 2... cece er secre ccc ccccccccccces 107 
Hygophum reinhardtii ..sccscccssscsesecscccsssece 108 
HOWeLMa GAGA 6s 25 sss & os © eee esas se clemeieiernciaaers © © 109 
Myctophum nitidulum .....cecececcecscscessccceses 109 
Protomyctophum CrOCKeri ...ssecsecesssesessessces 110 
Symbolophorus californiensiS ......e.eseeeeeseees Aas 
Tarieconbeania CEeEnNULIAFLS +4345 535 aes ce cies = o> ALS 
Synodontoidei 
Synodontidae 
SYACGAUS SPPs ssc er sss eFr srt hss oes ss ssist Oia 7, 
Gadiformes 
Merlucciidae 
MerlueGLUS PFOGUCEUS 2s cise esther sans aid osaes sts 117 
MAGFOUFLEGES. 6 68696 60.5.5 Fhae SSE E HS Oe SEs 55 4 ts mt eitis 120 
OpPHiGiLFOKME™S ccs esse sicssssssssss $a 4 ba Soeak Set eee byte tis 120 
Ophidiidae 
GAILaAFA CAYIOFA sc tebe chi st seth ia risiiessasst tars 121 
Ophidion SCFIPPSAS cies eessssssssesssssisccsess 121 
Batracoidiformes 
Batracoididae 
POFIGHEHYES SPPs ssi setseissss eee Tere 121 


164 


Lophiiformes 
Cera Olcene wis elo ss Eee cmeinte Wee oreueie ls 3 Sidos Bes ale oS ee eek Pees neD pI 
Gobiesociformes 
COWLESOCTAGC! Taman eos eee eich ele es © aclele se 6 See de Ree ued 9000.0 22 
Beloniformes 
SOLE Seal Click © mS oesey e peisenisy wee veer hie reves ocala Ot eke ene le ees, ocr ee 22 
Scomberesocidae 
COWVOV ADS RSAT FA 4 6's SARS EASE SR PEO eS Mee eee Res 22 
Lampriformes 
Trachtpeeridae 2.44.6 << oro aici oo so0K0CGDuDS 90.00.0010 00 122 
Beryciformes 
Melamphaidae 
MALENTANAGS SING cscosocoon0 sc o0unF ou Db OO Db OU boo ges. 
POLOMEEEANSPPt.# = se5ue «else oie TE A ome a ST Se Secale a. £25 
SiCOPCMODERYS4  GODUSEUSE series selec) eiokelecie or ereier ay eienere 0:0:0.0)0 WAG) 
SeCopellogadus@buspinOSus! see celeere occ Bu aiieceNee eheredeiieis i2)5 
Syngnathiformes 
Macroramphosidae 
MACEOLAMPROSUS! GTACT 1A Soto arene olen euictal «ier silevensl tere 500.06 126 
Syngnathidae 
SGN ae VS MSP Pye wekels icicle cielo elciels) se) susisielis eee oe 0000.00 126 
Scorpaeniformes 
Cottoidei 
AGOntdacs 24.5) 4-20 cance tes ss oe Be ere ee Mabe ersv snes o.3 126 
COLELAAGY < hoaiss oe kc shee es ROR ECC SONS On cae oan Sele Goatees es 126 
SeCOnpacnvCnehyS MARMOLTACUS 5 sts cis ee o)6 ss os Se ele es 127 
CY CUVODECTAGAC) ca c 6 ose «os ats Siovereieketoners S516 ae eee Toren 4 ates, AF 
Hexagrammidae 
OXVMEDIMS pl CEUS Vs <xe cle v0 oie Sioeate atte Tencioas teats oan toeeeee 127 
Zanrolepis ISPs) wes s c/s Sisiionie Yay. ieuae-o ererstevonten ete ne te tereranys 2H7 
Scorpaenoidei 
Scorpaenidae 
SCOBPACIARS DD amcroie slo erercrehevenaienaicne eel ener retetere cuey ons 128 
SAIARSEAS S96 coocdcG0act DooCO DOO OOOO L 90000600 GOK 128 
Sevascolobus Spp = ee EoD HOO OG b00 G0 0050 oyelekonees Al eyal 
Triglidae 
PEVONOCUSASPDs «ss Sie Soe Sees See OSS see atone wae ILS} 
Perciformes 
Blenniovded 2. ..<.. bfehs.etsvelenatsrexene Tene DchsteKte eto uenere s.evtocetene eee ee 132 
Blenniidae 
HYPSODLECRNLUSASPp's 0s.2.5-< 5 ts, Bae <i ae ehe Beh ooo aha ere wi cee IBZ 
CIINUAAS © 5 Jers Sess BSE ses 4 ROR HOR OVS. s SAS Se PSS tel artis seco. nL 
Gobioidei 
GObLidacs 74254 240s tre Melhores St apichishanel 6, Orageral ited abercte Sead s\eiraicene 1S 
Icosteoidei 
Icosteidae 
Feosteus “aeni gmati Cus We 5 cave. Bes ete s See 5 Seats fa’ tai oir SIS) 
Labroidei 
Labridae 
HaldCGhoeres \Spps ts... =: 5d COMO AOC PAAR 5 cit oaeree 33 
OxyJ ULES *Cal TP FOENUCAY 4.0. ee aoe Bs eidles cere Deeirewa ss exe 134 
Semicossyphus pulcher ....... Sia eee, ce eet eine Ss iby! 


165 


Pomacentridae 


ChFomts pun Colpo WNIUS® 2/.5 65 2 ess hs) ce cere eee eee 134 
Percoidei 
Apogonidae 
FOWCULA (DROGTNET (2 wicca lstewouslle Ve isilekore vs Wohsl olotel stoke > eo kekeono ee 13'5 
Bramidae 
BEAMASPPs © Susc sieeve © > @ eens) cle ielle ile) = Wile) tere) (oslo Repo eltol’= tw ileito = 1135 
Carangidae 
Serlolaslaland! Bete enecwese eee s OeemEle eh rie hee 136 
TRACHUBUS (S\IMMNEETAUCTIS eiters ie @ eile @ lo lelelee © © 2° © orepeneiteotels 136 
Kyphosidae 
Girelita MiGTUCANS 2455665554 %.6R6*%66 8625 oh 2 138 
Medralina’ (CalasROrnUenSUS 6... mem etatemmreee > = > 139 
Malacanthidae 
CaTulolaci Us PPrUMCCDS wae eel oo) me) olevorel= eval e\etel> © = 139 
ScuaACmiGacy jake «ks Abie oe 6166 6s sree ee wee © eeeeveNetele Clete 139 
SerisamniGlacr yest « sete bie eile te is: 01-8) Rie eee eireite te suaieyo aise ieIa ey eeetonei 139 
Scombroidei 
Genpyladae Fonae.cs bor hoee 66s tee~ SS OS Ce SHORE meee SS 140 
Scombragae: cee ssckses sce s se oec' hs CORES Cees 254s 140 
SAG a) CRT HOISTS! wie ele = oc See Sasi e es we aes ISIE eee ues 140 
SCOMDEr FADONICUS 24 622.6 .s6 55566 SsbA Se See SEE 140 
SCOMPECEONOGUS SPPs ss2esssee cee ces eee oe = wie s mime 141 
Gergaiye) gal Oi gays Fanaa. 6) Shs OncelaorO ono OndsGL lO Or Jong, Oho dko icearcroto.cecy 0) d2.010, 000 141 
Sphyraenoidei 
Sphyraenidae 
Sphyfaena ArFFCNECA 552 5. s he os es = os © we eis © eee ele 142 
Stromateoidei 
Centrolophidae 
TEPEHRERYS LOCKINGEONT 'sscccsci ct estes Cle + PSs eees 142 
Stromateidae 
Peprilus “SIMDILIMUS © 2 6 FE oss HO COE EMSS: 6 Ss 143 
Tetragonuridae 
TEE FAGONULUS “CUVLCFT ¢ ooo ose wees Cais Eee tye Sse 143 
Trachinoidei 
Chiasmedentidae $i... 52trrsttite cr cceseeeetoseawIies sees 144 
DUSTEONSCELEOIMES 2 sss de iG isics dott estes e Vis os t504. wee. 144 
Pleuronectoidei 
Paralichthyidae 
CiERAFICHENYS SPP: 5345 056s mem posse eee ee oe os 144 
CitharichthysS SELQMACUS 222222 sseeess esis eewists’ 147 
Hippoglossina’ Stomata cs ccesses cee tess ectece tees 148 
Paralichthys -CalifOrnieuS .s..sisse cst ss tenes Sass 148 
Mystreurys LIOlEpPS sivsecs codices ere tes Soha S ies 149 
Pleuronectidae 
Glyptocephalus ZaChifTuS esi sssiisessssesuwsissias 149 
Hypsopsetta gquttulata ...ccecvcessesessscssscosens 149 
Lepidopsetta DiliNeata wi vsiscsiccssssssssssssesi 149 
Byepesstta EwI1IS ses 8424s Vi aee  eeesaso Liat ss ts 149 
Microstomus pacificuS «sss SHURi ome g Lis Oesisier ese 150 
ParophryS VECULUS co.cc sessssssesssessesssscscces 150 
PISUFEGNICHERYS SPP: cs ssodsecariasnes 85.5 20cm dss 15a. 


Pleuronichthys 
Pleuronichthys 
Pleuronichthys 
Pleuronichthys 


SOCIO SUS mesa cha) ook ete natelailons e renenene wkelowe nes 
GE CWE CAS ct iss etoile othe oloetionoueviel ve koleiia sl eice 
TENTHS CIS eee COLO eh OO Ree 
Vitel Calas ns tes as se 5 atone we ieheheseuets 


PIVEELCMAMES WMGNEIMNORELCEUWIS sapaca6acagcac Brice loreueuede 


Soleoidei 
Cynoglossidae 
Symphurus spp. 
Disintegrated fish larva 
Unidentified fish larva 
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